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Abstract of JP2001016686 

PROBLEM TO BE SOLVED: To reduce 
assembling man-hours due by reduction 
of components and to enhance vibration 
of an electro-mechanical-acoustic 
transducer used for a mobile phone or 
the like and having a vibration, sounding 
function. SOLUTION; The electro- 
mechanical-acoustic transducer consists 
of at least one suspension 16 whose one 
end is molded to a weight section 15 and 
whose other end is molded to a frame 17 
that supports a moving section 18 
consisting of a magnetic circuit 13 and 
the weight section 1 5 and of a baffle 8 
fitted to the frame 17 supporting a 
diaphragm 8. Thus, the precision and the 
strength of a fulcrum of the suspension 
16 can be enhanced and the vibration 
function can be enhanced by the weight 
section 15 provided through molding. 
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FIG 1(a) is a side cross-sectional view of an electromechanical 
sound transducer according to one embodiment of the present invention; 
and Figure 1(b) is an exploded perspective view of the sound transducer. 
[0020] 

Referring to FIG 1, reference numeral 8 denotes a diaphragm 
formed, for example, by a film having a thickness of about 50pm, the 
outer periphery of the diaphragm 8 being mounted on a baffle 9 of resin or 
the like; 10 a cylindrical closed-end yoke formed of ferromagnetic 
material such as soft-iron; 11 a cylindrical permanent magnet formed of 
neodymium, which is fixedly mounted on the yoke 10 at the center 
thereof; and 12 a plate formed of ferromagnetic material, which is 
disposed and fixedly mounted on the magnet 1 1 at a position opposed to 
the diaphragm 8. 
[0021] 

A magnetic circuit 13 is formed by the yoke 10, the magnet 11 and 
the plate 12. A magnetic gap is formed between the inner wall of the yoke 
10 and the outer wall of the plate 12. 
[0022] 

Reference numeral 14 designates a cylindrical voice coil which is 
inserted into the magnetic gap. The voice coil 14 has one end which is 
mounted on the diaphragm 8. 



[0023] 

Reference numeral 15 denotes a dead weight portion formed from 
a material which has its specific gravity of about 12 and in which consists 
of a resin and a powder of tungsten blended therein. The dead weight is 
integrally molded on the yoke 10. 
[0024] 

Reference numeral 16 designates a pair of suspensions each 
including two arcuate arms extending in a circumferential direction and a 
central portion arcuately shaped in a vertical direction. The suspensions 16 
are symmetrically disposed about the center of gravity of a movable 
portion 18 in the vertical direction relative to the dead weight portion. 
Each of the suspensions 16 has one end integrally molded on the dead 
weight portion 15 with the other end being integrally molded on a frame 
17. 

[0025] 

The magnetic circuit 13 and dead weight portion 15 form the 
movable element 18 which is movable relative to the frame 17. The 
suspensions 16 and movable element 18 form a mechanical vibration 
system. Reference numeral 19 shows a cover. 
[0026] 

Since the vibration of the mechanical vibration system is 
proportional to a product of mass and acceleration in the movable element 
18, a small-sized mechanical vibration system having its larger mass can 
be provided to generate a larger vibration by using the dead weight portion 
1 5 formed from a material which comprises a resin and a metallic powder 
of high specific gravity such as tungsten. 
[0027] 

Since the suspensions 16 are integrally molded on the dead weight 
portion 15 and the frame 17, the fulcrum of each of the suspensions 16 can 



be precisely determined to stabilize the performance while the bonding 
part will not be displaced unless the dead weight part 15 and flame 17 are 
damaged. Thus, a stronger bond can be provided by a smaller area. 
[0028] 

And also, the arcuately shaped portions 16a of the suspensions 
provide a three-dimensional suspension system in the vertical direction. 
This can disperse a stress generated in the suspensions 16 when they are 
impacted. A gap 20 is further formed between the outer periphery of the 
movable portion 18 and the inner wall of the baffle 9, the gap 20 having a 
size within the range of elastic deformation in the suspensions 16. Thus, 
the inner wall of the baffle 9 can firmly engage with the outer periphery of 
the movable element 18 even if the movable element 18 has been moved 
by impact. Therefore, the suspensions 1 6 can return the movable element 
1 8 to its original position without any permanent deformation. 
[0029] 

The gap 20 between the movable portion 18 and the baffle 9 is 
smaller than the magnetic gap and the gap in the voice coil 14. Thus, since 
the outer periphery of the movable portion 18 is engaged by the baffle 9 
before the magnetic gap abuts with the voice coil 14, the voice coil 14 can 
be prevented from being damaged. 
[0030] 

The baffle 9 includes a protruding portion 9a which can be fitted 
into the bore of the frame 17 to mount the baffle 9 on the frame 17. The 
position of the movable portion 18 relative to the frame 17 and the 
position of the magnetic gap in the magnetic circuit 13 can be precisely 
determined since the one end of each suspension 16 is integrally molded 
on the dead weight portion 15 with the other end thereof being integrally 
molded on the frame 17. Therefore, only by assembling the frame 17 and 
baffle 9 through their fitting part, the movable portion 18, the baffle 9, the 



magnetic gap of the magnetic circuit 13 and the voice coil 14 mounted on 
the baffle 9 through the diaphragm 8 can be disposed precisely with a 
fixed spacing. 
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